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1020020039988 #^ H*}: 2002/8/21 

£ =L ^ U-fH ^*fl 7flA]s)ol flt].. <^7H. &S.*H 7]&«H 

Wm ^-$\. 7 -} — E i , Eiffl^Ei^) ^^-^ #SiZLl- -g-<sfl ^^5]^ til 

M c-11 o] Ei »0" "1"°1 7}^z\^ *\ *8-*fl m ^71 ^eM]^ #eflo]El- 

* "fl-E-el €3 ?27} ^*>7l nfl^l Dilsel ^ ^ 91 

JL, ^2: ^ ^ StL^, ^(refresh period)* ^Tfl *M ofl 

s i 



37-3 
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^ ^- "T 1 "^ ^^{Memory device having one transistor and one resistant material as 
data storing means and method of driving the same} 

£ l£r >*U1<*H ^^£o]4. 

£ 2 ^1 £ 4^ £ l°fl 51^ ^}o} ^^^1- iL<*j^ ^^^ojcf. 

S. 5. S7>ltt nflae) °l-g-*H r-ll o] E ^ "0"# 71^-^ w 0 >^# 

£1 7^ 51 1<H] 51^ nflae] o]^-^c^ hie cflojEl "1"* 71^-^ wj-^* 

£ 8£- £ H £AltV oflS.^ ^* r S] ^1 (charge retention)^- iL<^^r 

^£o]cf . 

£ 9 5 £ lOf £ £Aitv *fl£.el ^Hl uje 3HE-1-I- 

H 11 35 5E. 12fe £ l°fl 51^1^- nfls.^) ^}d\) ^ ^«^H cflo] 

"1"^ 7l^-*Kf- ^*}7l ^511-olcf. 

*51^ -^ofl cfltr ^-JL^* 
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1020020039988 %^ <&A' 2002/8/21 

10:7]^ 11:^1 = 

lla:M^fl^l^ i^e)^ 12:^.5)1^ 
14:^.2.^ 16 : 711 o] e ^ 

18:7flo]E ^cgnv 20:## ^<&^ 

22, 34:^11 ^ *fl2 ^<a}* 24:£.*1^ 
26, 38:^1 ^ *1]2 ^He} D fl*fl 
28, 40:^)1 ^ *fl2 #3|°lH 
30, 32, 36:*fll ^ *fl2 #€^ v 

36: £<&*t 42:<&±l (sense amplifier) 

<19> £ *i)S. S] ^ ^ ^ ^ofl W ^3^1, *Ml*r7|fe ^ 7fl5] M 

^fl^^E^ tflolei ^^O.S a^MI* T^l^Rr 4:7} ^ Zl ^ 

<20> <gti]-^ o.s nflsel i4, DRAM°fl *i tflo]3 7 > 7]-sj-£)^ ^ nflsel t!r 

7fl<q S^l^Sf ^ 7flSl 7^X^51 71 3fl A) cf| o] E-| 7\ 7}^S\^ 

Cf. ^olE-1# 7]^)- J! S^^M 3H^3 ^o]l| ^7]^}7} TlsflA] 
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1020020039988 2002/8/21 

<2i> oflaei ±t\7\ s.t\ ^sl-sl^, oiiaei 4°)H ^*n*1^7 r * r *l*Kr # 

oV^Cf. =L^S. ^sflAlEiofl A^S|*r ^^-g-^ 7]2) ^O]^] 

<22> ^*V^ o^oflA) T^E^ ^#-g-^# ^7M?l7l ^*|H^ 7i3flA]EiSq ^ # 

<23> ^]*>^ 7^1^ ^ ^7\] Z}7] ^ *IH 3 *r€ ^ 3] , 

7>^«=>1| ^^^-o) o^cf. n^JL -fr^S] ^11- »>ll ^ ^-f , #711 

3711 ^7>A^J ^ ^]n>, ^d^AS A r -g-^ ^ o}^ 7J1 ^Ol ^ ^^HtS 

*Ht!-37l ^«-o)l ; Al^-ol ^^Jl ^ ^7 r 5L ^o>x]^ £-^7} ^4. 
<24> o)^ g-^S o]«fl, 71 2)1 Al E|l- X)^liS ^>-§-*>^ ^SLSj $ 

<25> £ ^0} 0} J^jl^^. 7 ]^^ j^fe 7l^«l ^1 ^ -fr 7^}7) ^ 

tr DHS.E1 ^ ^7} ^ ^ 5tU, #£3- ^ =^ 

5£oo}, El ^21141 ^71 (refresh period)* zJTIl §H ^ i£t ^ SItt oflSE) 

^7># Tfl^ofl Ojcf. 
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1020020039988 #^ 2002/8/21 

<27> # 7 ] 7l#^ Sf^ll- ^*>7l ^-8r «h£*ll 7l #4) NPN^ E.® 

^liEifif #7l H^flXl^E^ ^^.^ ^^^f l-5l^.l- ^fl W]E Dfl o] 

"0" S^r "l"ol 71^-5)^ #7l 7-1^1^- £^ #3MM# ^l^Rr 

<28> # 7 ] #7l 7^j-^]A]-o]c1] ^ *V E^^ol 7>^*V *fl 1 

Ol Ei ^wl^H ol J1) ^- 7 ] T^l^ #71 €ellolEA>olofl^ ^7H1 ^t!" 

°1 7>^*V *fl2 #2^] ^3^3. 9X^. 

<29> #7l 7-^ItT <?]7>£l^ ^^14 <£ rr^ ^ofl a]-^ C^Ei 7-} 

#ofl ^Jl^ a1^> ^.oi M^(trap)^ ^ -fr^l^H^. 

<30> # 7 ] 7^j-^7> H-ojEEl-ol cnVo] 7j O- > aV 7 ] £; £# #^11^ #7l 4l^Li 

ZLElJl #71 7-1 ^7> ^n]^- #3^0} 3 o_ f ^- 7 ] #3HJ=^ #31 

ol^oU, #71 51^ ^(Au)o]M- «fl^-(Pt) ^ ^ fl-g-a* #&|zlo]c}-. 

<3i> #71 #71 7^1 ^ #71 #efloiE S oi^oi^i #^#si 

^l^cr #71 tilS 71^ A}-g-5]^ ^}y\ 3]^ E^^ ^ ^ 

Cf. ZlElJl #71 #71 Till #71 7-!%>^l & #71 

^l^^l #7l WlE dl ol E| 31 7l^H A}-§-£}^ ^^> 7 > ^ 
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3^*8 « *r 9X^ ^^14. 3^, #7l #7l *fll M^-, #71 

#7l ^]2 ^ #7l #3Mss. o|Jf^^i l-^o} *l*fl 3=*)]^ # 7 1 HIM 

<32> £ #7l 7]^^ 4^1* ^*>7l te^l 71^-; #7l *KE*ll 

7]^-ofl tg^s} NPN^ S^l^Ei; 4I-7I s sa^l^Eil: #7l «KE*fl 7l^r #ofl ^ 

#7l ^*fl #7l ^ofl ^€ #71 ^<^^ # 

^4 4> 7 ] ^-ofl ^^5)o^ ^olE^I »0" 2E^ "l"Ol 71^-5)^ 

71^1; ^ #71 ^^121 £ni# £^ £^i# feMSf ^«l*Rr 33 -g; f^los ^ 
^IS.51 di7>l- ^l^tt^-. 

<33> # 7 ) 7l%>^2l- #71 J£*i^ #eflolMA>olo]l ^KelectronHl ^It}" ^1 ^ ^ °1 7>^ 

^e)^. <4-sK v ^^M^ a> 51-51-014. 

<34> AJ.7I 7l#^ ^Mllr ^^>7l 31 ^ ^"^^r «1S o|M ^ "0" "M 

71^- £l^ 7}^*l]» 3z7l2j-*Rr *fll #7fl; ^ #71 (charging)^ #7l 

*HJ-*H1 wis c-flolEi »0" S^r "1"# 71^-^ A]2 ^-^1# S^-SRr 3# ^-^.2.^ 

<35> Aj-7] ^- 7l 7-1^1^. 5^ (forming)*}*! #7l X\*Q-iQ]°) ^££f 

#3l°14. 
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1020020039988 #3 2002/8/21 

<36> #7] E^l^Eil- ^(0N) #Efl5. -B-^1*>JL, #7] l^liEiS] J=31<?! ^ ofl H ] 

I^J ^(Vb)^- ^17HH, #7l 5L*1^ #eflolEofl^ ^eflojE *I<y-(Vb/2)# Q?}*}- 

^ #7l TR^H c-lHEi "0" ^ "1"^: 71^-^. 

<37> ^-7] a]^ c-flolE-l "0" :EEtt "1"* 7]^-t.V #7l M o.S(0FF)^l^ # 
7} w]h ^Hf-A] ^(retaining time)-!: zJ7fl ^4. 

<38> igj-t^ Aj-7] cfS. 7]#^ uZf^ll- ^s:>7l *H , «1 M ^1 °1 E"| "0" J£^r 

"l"ol 71^-5]^ *^*fl« 3:7l^>^ *fll ^^1; ^ #71 7^1^ ^ ^ 4-<*| Aj-7] ^ 

%>*IH c-flolEi "0" 5E±r "1"# 71^-^ ^12 #7jll- i^-*>fe ^J-gr 

<39> ^-7] 7i#*fl# ^ (discharge)^ #7) t^J-^ ^<?]cf. o]s. # 

7l £^ #3HS°fl #eflo]E #<y-(Vb/2)# <?]7>t!: #3HH e^^^e)# £ 

(ON) #BflS *b4. 

<40> ££*h #7l 7l%M]^ 7-1^ Aj-7] E^fl7]^El# ^r(ON) #EflS *>J! #7l 5.^ 

#eflolEofl ^(Vs)* ^7}^ i£ 0 U, #?1 ^«7> #7l M-ol^E]-ol 

#7l S ^J^l^Eil- ^r(ON) #Efl5L *>J1, #7] E^l^E-lo] B.?-))*} <%<$<>{] 

tijMel-61 ^<y-(Vb)-^ 917}^. #71 J£*H ^eflolEofl^ #efloiE ^<a-(Vb/2)4 *l7> 

#7l 7]^}7\ #71 <£-f- D l ^ #3^-°} Tj^-ofl^ #7l E^^j^Eil- £(0N) #Efl 
S. *}31, #71 H^J^l^E^ ^eflo] cgctfofl HlE^o] ^oj-(Vb)3l- 37l7> Cf^ °] 
7>*H, #71 1511^1^1^ #elHS. ^(Vb/2)* °J7>^ Aj- 7l 7-HMlo) ^ 
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1020020039988 #^ <Q7}: 2002/8/21 

<41> igrgg. SEtb #7] 7\^ 7 A 4^11- ^*>7l WIS cflo]E^ "0" HL^r 

ofl 71^-^ WIS cflolE] Si 71 ^^tbcf. o] 4^611^1 ^-71 S^l^E}*! E-^<& 

^^^1 ^"71 3*HMr ^^*>7l ^ Afl^ ^7l» o^tb t}-g-, ^>7l S^l^l* 
(ON) *\7]5L #7] S.%\<% tE|o]E ^(Vb/2)# >S-7l 7-^lS^- 

<42> -M- ^7l Cf^- 7)^*\ 4^1» ^*>7l 31 *H , *1 S Cfl °1 E-| "0" iE^r 

"l"ol 71^-51 o] 7>^H1 ^^-S] #-g. ^^*H A oM *Hj-*H 71^ 

WIS t-ilo]E|» ^ ^ BH2.S1 ^7H1 7l^ WIS C-flolEl SI 71 

^l^#cf. °1 A o V 7l S^l^E^ ELZ]}<£ o^^o\] ^ ^7l# ^^fV t^, 

#7] S^l^El* ^(ON) *\7}JL s&7\ £^ #3H Eofi £j 7l *l<?KVr)# ^l7>*>^ # 

71 *>*H ^^-Sl ^^fVcf. 

<43> o]ei^- ^. Mj-^-g- ol-g-^Tg, TillS. El S£2) ^S* #£*rXI «H ^3 ^ *r 

£U, ^-i- ^S}- ^ ^ Si^-H, Si 4=1 ^7l (refresh period)* ^Tfl ^ 

<44> ole}, ^AHloi] 01 tr ^12- el di*> ^ ZL M ■§■■&■ # 

^Ml*>7fl -M^tf. °] -4^1*1 5^1 f°m ^^#^1 ^Mlfe 

<45> £ l iflxl £ 5-1- %^*H ^3 -€^HH1 Sitr oflS-Bl ^7 r ^-El ^ 
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1020020039988 2002/8/21 
<46> *fl 1 ^Alcfl 

<47> M. t^t^o) ^Aloflofl n|)2.El ^7}^ 7]&*\] ^€ S^liE^ 

<48> £ 1^" ^-2:^}^, 71^(10)^1 cflS-^ i7}7> <8^(°1 

^)o| °3<*j(°l*l-, ^jel ^^olsj- tH})°l #51*11 7l^r(10)^ P 

3 ^#°1 #51*11 71^ ^o] a^^t).. al-JESIl 7l«r(10)* ^3-3 

^7>7> 51*1^ 2^*1 PHft(well)-a- #51*11 7l 

^S. SX^. #51*11 71^(10)^1 ^J= -&SWll)°l 

^ ^ M*ffl*l^ <+S^(lla)°-3. i«€ ^ $14. #5131 71^(10)31 #7] ^<8^ 
^ <3<3 TflolE ^=-(16)o] ^^£)c^ o^cf. 711 o]E ^U6)-4 #51*11 7l^-(10) 

A>°Hfe- TjlolE ^^^(18)ol ^7fltV^. TIMS ^i^-(16)3l|- ^5|-^-(ll)A>0] 6\) N *§ 

£^ 7fll £ xfl2 <8^(12, 14) o] €^^4. 711 o] 

M ^^-(16) aHH ^7fl*>fe- Tfll ^(12)^ M^^l^S] ceflo] ^<*ol Jl, -f 

«Hl #7fl*Rr 7112 ^(14)^: M^Tsl^E^ ^^<=>iq-. g 7112 

# ^^1"(12, 14)3}- 711 °1S ^(16)^r ^11 2- Si 4l7>ofl 7>-g-£l^ NPN^ M^W^* ^ 
^#4. ^V3E.^I| 7l*(10) ^>7l e ^fl^l^Eil- #?i ^^^-(20)ol *g>$s)<H 

S£4. ^^^(20)^1 7)12 ^(14)°] ^#Sl^ Till $«|*(22)°1 

3XA. Till ^#(22)£] ^ H^-^l *HM.tf ^711 <§^3<H $14. oIe^V s 
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^#(22)S] ^Hf ^ *pjLo|] al^fl ifoj o^w.^ £ ^ f-^ 

(24)5. *fll ^#(22)^ ^St\ i-H*l, § ^ ^Tfloj ^|ao „ 0 „ £ 

^ «1S 3H^7l- t^s)^ *fll v^o)b] tifl^l(26)S *fl^ ^11 

HM^I 7^ ^^l(26)fe >*7l *l**||*r $]^-°lH ^7>£]^ #<$°}^ #ff-Sl 

SEtt *S-^ofl uj-s} cflolEi T^Ml X\£ ^o> S^(trap)^" 

^e} i}=7fl ^ «v^-^W. *fll- 1-^, 3He} ^Pfl(26)7> ^- 7l *> ti y 

^-o] ^5^^ q-olEe}o]^n]-ol 7j 5L*d^ ^Z] H(24)9) 7fl^ ^]2 £^ 
^(14), ^ J=^l^£]<q ^4 ^o] «>^^>4. u^-e^, o] Tj^-ofl 

#a]^i(24)fe lr£#°l j£3g£ ^s] ^^^(n-doped poly silicon) 

#S]ZL<y «>^^rf. ZLEjjL *fll cflolE^ T^V npfl(26)7> <^*] ^- ^sj-^^l 

^-f , 5^ ^^n(24)sl 7fl^^ ofl^tfl ^-(Au)^l 3<>1 w>^3]§>4. 

<50> Tfl^SlH, f^Tj ^<gnl-(20) -tfiLS. *]]l C-flolE] 7-HV nfl*fl(26)£] ^#5]"^ 

*fll (conductive plate)(28)7> 2*4. *)U 1-3He(28) 

^ e}<>) JEE^r aflJEL ^3H4. #eflolE(28)^ W^^-<y ^o] y>^- 

<51> #Ei^L(24), ^]1 C-flolEi 7^1- npfl(26) ^ afl 1 £^ # 5fl o] E ( 2 8) 

^Mlfe 15nm ^^91 y>^-^*>4. 
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<52> x)l cflojE] X]Xl(26)£}- #sln(24) Sfe/^ Xll #eflo|E(28) 

AHofl xll cflolE] nflXI (26)^1 HHEi *1 # 7l^£ feo^l *V -¥-X|7} ^ 

*r 3X^\. H 2 ifl^ £ 4^r °H J£<^tJ-. 

<53> £ 2* £^ #eiZL(24)^ Xll c-flolB] "flX|(26W-°H :«xi 

S*) XU #^^-(30)^>l sa^. 

<54> £ 3*. %V S ^>ig ; §^ZL(24)5)- Xll ^}o]B\ ofl^(26)A>olofl ^-7] J**]] 

S.^, X|l #^^(30)ol £U, XII tflolBl ^ nfl^l(26)^ XI 1 5-^^ 

e(28)a><>H #7] JfXlS.*) XI 2 #^BV(32)ol ^H1S)<H flcj.. 
<55> 5L 4fe 5.^ X)l eJ|o]£) 0flXl(26)^- XI 1 S(28MH ^ 

^XIS.*! XI 2 M^(32)°l ^til^ ^^-l- ^<X^. 
<56> XI 1 g XI 2 1-^^(30, 32)^r #Bl #3 SL^ 

°H, ^7l ^<3^£r ^e}^- ^5}-^ ^"lw #3^01^. 

<57> Aj-j)^ xll ^Aloflofl ojtV ^ 7 Hl^i XI 2 ^^(14)4 X|l £^ # 

eflolE(28)A>o]^ xll cflolB] x-)^ *flXl(26H M^S)^ #*V, 5 3l*r 

(electron)7> ^ B^ig (direct tunnelling)^ ¥^1^1 ^r^^l. 
<58> XI 2 -a^Hi 

<59> ^<3] xl 2 -g*Hfe E^l^E-j2f cflolE-] ^ nflXl* £^ f^^ 

7V yflxm iXi tfl^ sM^h 

<60> ^X13 5. 51- ^-2:*>^ Xll ^AHHl Sl^j- nfl^ ^*HH <2}- ^-ol tiVjEXl 

71^(10)^1 e^^e^} ^S]<X E^^l^l- £^ #?_V li<3^(20)<X ^ 
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1020020039988 #^ Q*}- 2002/8/21 

9X^. ^^^-(20)^1 A\2 ir£-§- <a^(14)<>l ^#5]^ 7112 ^^*(34)o] ^ 

^4. ^12 <8^(14) ^«1M *fl2 ^*(34)* <g°H ^ 

^-(36) o] $£4. ^^^"(36)^: *fl2 1-^1- ^^(14)^ *j}2 ^-fr(34)# ^*fl^ 

# ^<3^(20) #o_s. afll -*UH^ *fli cflolBl t^V 1^ 26 ^ 

*fl2 tfl<>lB| Tifl^|(38)7> $<$5SM fl=k *fl2 HH^l nfl5fl(38)fe ^12 

e^^(34)5l ^-^^ re^ ^2 €-^*(34) <&^.£L3. ^ *H ^12 3.^^(34)^ a>^-6fl 
*fl#SHr ^^^"(36)^ ^^54 ^#^H ejcf. *fl2 cflojEi *]# nfl^( 38 )^ *fll ^A]cfl 
^ *fll cflo]E^ nfl*fl(26) p>^V7>x]s. *I*V e^ofl o^fl » 0 » ^ ti]E ofl 

tb ^ Ziofl tfl^ €^£r t-flojEl ^31(38) aJ-o.^. ^12 

<61> Cf^-oll^ ^ ^. ^Al^ofl o]*V p()2.el ^ H o V ^* 

<62> tijE cjjolE] 7l -IK write) 

<63> J£ 1# ^11 cflolE) 7]^- nfl ^1(26)^1 til E cflolE^ "0" "1"^- 7l^-^> 

7l<^l Aj-7] ti]E cflo}El 7-1^-ofl Aj-Efl 7 > £ a. cflojEi ^ # nfl^( 2 6)# 
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^7]^t|.. on- 5E.*J( forming) ^Rrdl, £nj -aj-^H ^1 dH^i t^v nfl 

£r ^-EflS. -fr^u!, WlH^ol(p l£Al )A. ^ ^ U ^ # ojo3( 12 )o 1 l £ nj #ojo] o] 7} 

^}(26H1 ^7}-i-oj S^£)7l afl^^l, *fll 3HEi t^V *fl*ll(26)5] ^££7V ^o> 
^7} i^ofl *fll t-lHEi ^^1(26)^1 J=^€ *mol 4 

51- *fll CiHEi «(26) tfriLS ^>9li^7ll UB>^l4^>Cf. 

<64> Hj-^i, £ 6^1 W>5f Tfl^lS ^^-(16)^1 7\)o}^. 3<&(Vg)# °J7>§H 

(12H1 wjEei-o] ^oj-(Vb)^- 9j7}^4. *fll #eflo]E(28)o11 *I 

Wb^-g- ^11 7^ *fl*ll(28H] ^7># t]-X| H^Al^Cf. ^ ^ , 

^7) Jt^afl *fll D fl ^1(26)1- (charging)^- , *fll *\]o}b\ 7^1- 

*ti*)l(26)^ ^ ^7}!-ol 5)^1, t)]o]^ ^ pfl^(26)5l ole^ 

^-Efll- U]E cflolEI "0"O] 7]^-^ ^0.5. tt^}. WIS C-flolE-1 »0"ol 7l^-£]^ ^^T, *fll 
^H^ nfl^(26)oll^ ^>#ol E^s]c>| ol 7l uflg-ofl, *fll 0|] o] E) 7^ nfl 

(26)^ 7i5L£^ fe^cf. z\^o] ^o^tf. 
<65> ^7l 2.*8 ^ afll C-flojE^ 7^ ^^(26)^1 ^7j-#^ ^7ltb «V4 

Qo] AlTj-o] 142} ciHEi 7^> Tifl^(26) ^-2.5. ml-^q-7>7fl ^t}. t 

^-71 3E^°1 <g-^£ f-g-tj}- ^RH *14-£ ^oM E^SJ ^7>1-^ cfl^-^-ol WV 

^l(discharge)^^, ^1 ^o]e^ 7^> nfl*fl(26Hl ^>1: 0 1 ^7fl^) 

4^ ^11 ^1°]^ ^^1(26)^1 7-1^ 3£tg^ ^-Eflsq- ^o] ^o}*)^ s]^ 
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31, *fll c-flolE-1 X-l^- nfl (26)^1 oje^ Aj-Bfl^. a] e c-flolE « V <o] 7]^Q ^ ^ 

5>m. ^-71 i*goi Jh, HHEi *p-ll(26)s.JfEi ^-71 S^sl ^ 

7>#°1 7><g ^S|^C-11 X\7\0_ Hl E c-flolE^ 71^-Al^ofl Aj^^O. S 

^ ^ ^ Sl7l ttfl^r^l, ^15LS} 4i7fol u>-E- ^efl d]olE^| ^^(26)1- 

^(discharge)^^ a]^, § ^7} J=^ ^^>1t* *fll HHel ppfl(26)^Ei 

«o^l7l^ 7^5^ #711 ^ 

^*fl, £ 7^1 £AltV ^ol ; t^Aj ^eflolE(28)^l l-eflolH ^<y- 

(Vb/2)^- ^7^ #EfN>H TflojE ^^-(16)ofl TflojE ^^(Vg)# ^j-^H E^^* 

^"Bfl -a-XltVcf. ZLE|J1 HlEEl-O]^- -f-Sfl *fil ^^(12)^1 tl7>5l^ ^<££- =g 

(OV)ol SlTfl € < a-'?l7H *fll ^Aj nfl^(26)ofl E^<g ^^s. 

£ ^S^, c-flolEl pfl*fl(26)^r S.^ & ^"Bfl^ ^-o] ^££71- 

# 7-R 1 " 0 ! ^ *U 3HE| t.fl^(26)5l T^o] 
£7} ^) Aj-Hfl^- ti]E dlolE^ »l"o| 71^-^ %£LS. tVrf. 

Oj^l- ^-Ol EBMS} ^7}# WIS. tflolEi "1"^: 7l^>^ tflAl, ^ 

* ^-SIH tilE cflolE| »l"-g: 71^ ^ 

i iiofl 51 Alt!: ti}s>]- ^ol, TflolE ^(16)ofl TflojE A}<£(Vg)^r <?] 
7>*H E^flxl^E^7> ^7} S) Tfl ^t}. °1 ^3HH £^Aj #eflolE( 2 8)ofl i 

^(switching voltage, Vs)* W^t}. °1^7ll , *fll 3He| 7^ pfl^l(26) 

^7>#o] ^ 1 C-flolEl ^ Dfl^(26) SB^^^A-l *)U C-flolEl 7-1^- ofl 
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^1(26)2] ^^4. # afli c-flojEi nfl^(26)fe «lS ^0]^ 7 ]^-^ 

<69> 7 )S. H C V^^ Ol-g-^, j=^£ ^^>« ^#^1^ ^frRr 1^ 

<70> tile cflolEi "1"^: 71^-^ cf^- « 0 >^^8: S. 12«fl S.^}^: ^°1 e^o]^- ^. 

*u ^ii ^^(12)^1 ^7} ^<y-(vb)4 ^(vb^-a- ^7>*h *m m 

^ ^^1(26)^ T^V^ «J-^ol4. o] Wj-^^Ai, A o V 7 ] cfs. ^^(Vb')^r 

*f|l cflo]Ei ^ ^^1(26)51 T^ofl n}B} ^^4. c^l^. s.^ ^ 3|olEi 7-^ ufl^l 
(26)7> H-olEE|-olc^( Si3N4) ol AJ-7] q-^ ^^-(Vb')^r #71 ^E^o] ^ 

<y-(Vb)4 ^rtfl ^o) wH^aj^ji, ^nl^- ^^(A1 2 0 3 )^ ^-f . A oM wlS^o] 

(28H*r o]e #°HVb/2)# ^HH}. 

<71> #7] WIS. C-Ho]E| "0"^: 71^-^ 3j.^6fl^, #7l ti] E C fl E| "0"* 71^-fV 

^, £ 8*1] £^1*1 W>^4 TllolE ;^( 16 )ofl ^(Vg)^ *17}£}*1 & Ojg > 

*fll #eflolE(28)ofl oi 7 >^ #Eflo]H ;jl<g-(vb/2H ^l«fl ^.-g- #Bfl£| 5lS7> ^ 

^i=h °1 ^A, cflolE] t^J- ^1(26 HI £^ ^^>lr^ ^11 HH^I upfl 
(26H #^}^r ^1 ^(retaining time)°l M ^^^1^-. <>l3}£- *fll ^1 ^] ^ ufl^l 

(26)<^1 WIS cilolEi "0"* 7l^t> ^, t-llolEi 71^ ^-EflS. Tfl^ -fj-*l*l-7l ^gfl 

^11 HHEi 7-1^- *H31(26)«- rfAl ^l^o) ^- nfl^l ^El^r ^Tj;, # 5l^efl4=l ^M7} 
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<72> ^^ol]^ ^1 tflolEi ufl ^1(26)^1 €^>7> S^ ^-Efl* ^S t-flolB] "0" 

°1 71^-^ ^.°S ^71 S^ ##E|<H *fll cJM^ *fl*fl(26)^ T^J- 

°1 ^°>^1 W]S dHEi »1"# 71^-51 ^JlS ^^-M", WIS C-flolBlol 7 ] 

^ a>^7> € ^ $>m. cHIoIe^ 1«(26H ^7># E|A17J #Efl# W}S 

r-flolE] "l"ol 71^-^ ^ *>J1, *fll d|o]Ei 7i\ # nfl ^1 (26)^1 S^ 
^ ^o]E| nfl3l(26)£l 7l%>ol ^o>^l #Bfll- WIS ^]o]^\ » 0 "°1 3}_°S 

<73> c-flolE^ £M(read) 

<74> £9 5! £ 10-i: % V S*>^, *)1 1 t-HojE^ ni]^(26)<^] 7]^& w]S t-llolE^ 

^-7H ^ ^-fr ^ 

<75> ^ y}*fl wj-^o. ^ ^oi^ nfl ^1(26)^] S^ *}7>1- ^aI?!^ ol nfl * 

s^r a]Ee}<y|- J^-sj] *fli <3<*(12H1 ^4=1 ^ ^s.7l (sense 

amplifier)(42)l- a}-^^ 91^ w^olji, 
<76> if ^fl « 0 >^ *^*fl°l 41 c-IHEl T^V Pfl^l(26) 7>*lH JlJMt ^ ^ 

^ ^7l(42)# Af-g-^H ^H)*Rr 
< 77 > o]± yj-^l- ^V-g-^ WIS t^olE| "0"^: nfl7> WIS cflolE^ »1"# t^^r nflli 

^ ^ 3iM 3-7} 0^0. yl^ H ^ ^ ]o ]B\ 7-} # nfl*fl (26)S-^ ^ W] S 

CilolEl7> "0"<?]*1 "1"^^1 ^ 
<78> £ 9^ #7l 53 y o V ^-^S afll C-flolE^ 7-1 # Dfl ^1(26)^1 71^-^ «1 S HH # 

^4-1- iL<^^ wlEEl-ol^- ^a-] ^1 -g-^ <3^(12H ^ ^ 
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71(42)* c^g-, 711 ^(16H1 TflolE #oK Vg) ^. ^]7HH S^^l^E-l7> £ 

(ON) ^7} z\7l) oj<4 ^.A]ofl *)1 1 je*^ #3Hj=(28H ^eflojE ^<y-(Vb/2)# 

^lyRVcf. o]e^ ^oj- o] 7 >S tin, *f|l nfl*0(26W ^}%o] ^s\o] 

, # «U= ^o]E^ »0"ol 7l^-S)o] ol^ ^ o. ( ^-71 2=^ ^4#^r *«1 
^^1(26)^1^ HHV^M-^-^^i €^ #^7l(42)S *i^7} 1^711 O] £^ ^ 

^ ^s.7l(42)^l ^€4. ^1 cflo]El *fl^(26)°11 c "fl°l^ 

^-f^, 4fl^ #^7l(42)oll ^ ^S}^ ^ ^ Cfl- ^ol7) nfl^ofl, s£ 7 ] - 
^o.ofl s^s} ^s. #0. t^ig-o.^*) T^V nfl^(26)^l <^ ^ «1^ ^ o] B] 

7> 71^-SlcH 5^*1 » ^711 £t}. 
<79> £ 10^ ^1-71 ^ «}*fl a o V^O_S. *fll 7^1 T^1(26H 7l^-£ E ofl o] E-) # 

£!tt 2£<^^ t'S^, WjEEl-Ol^- -f-tflA-] ^1 ^^(12)^1 # 

^"7l(42)S 4^-, TflolE ^(16)<H1 TflolE ^(Vg)* <?]7HH S^1^7> 

£r(0N) >M7> S)7)) *V4. o]<^ #eflolM(28)«Hl £M ^^(Vr)^: <?] 

7>W. °H, Aj- 7l 0I7] ^<a- (Vr) ^ m ^ojBj 7-^V npfl(26)S^-E-l *J7>7> #0] ffl>7l 

7>S <a«e ( Tfli t-llolE^ x-14 nfl^l(26)<Hl ale c-flolEl »0"ol 71^-^ ^-f , Tfll C-flojE^ ^ 
# ^^1(26)^1 ^JEJE^ fe* ^Eflo^l ofl^-oll, ^11 3E*P3 #eflolE(28)S^-E^ c-fl 
^ «(26), S.&<% #5111(24), A}2 <^(14), 7\]°}1= ^^(16) o}*^ 

^ s ^^(^l£7.1) ^ 7^1 1 ^^(12) AS ^^-(i)7> ^7fl*>7ll ElJl, 

^i^-(i)^ €^ ^7l(42)ofl o^^fl H 
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<80> ^ ( cj|o]^ nl]^)](26)ofl 31 »1"°1 7l^-^ ^-f , >fll cfl o] E^ *] 

# *fl*H(26)3 ^JEiE^r nfl-f ^-.g- ^-Bflolji, 4^ c-flolE^ ppfl(26)^ 7-^1- 

^ ^fl-f ^71 nfl^-ofl, ^ ^7l(42)o11 <*]«j] ^^£]^r «lS HHEi 

"O"^: Wl^fl nfl-f ^Tfl *}t}. ZLEiSS. #71 - ^ JjLofl ^ 

WlJU^S-Ml , *fll 31 nfl^l (26 H 71^-^ tijE r-flolE-171- "0"^1^1 

<81> o1 7] ^<a- (Vr )oiq- ^ ^S.7](42)<^1 ^ff ^ 71^(10)^ *fl2 # 

^# <8^(14) ^#1-^1 ^ *H7> $1-8- ^ £ 13 ^ £ 14 

ir olofl tfl*}- ofl# Ji^^^r nJflS^, S. 13£r 71^(10) #°fl *S]zi(24), *fl 

1 ^31(26, Si 3 N 4 ) ^ ^11 #3HS(28, Al)7> ^>^^.S. 

^ o-ofl W|S c-flolEl »0"# £j-g- ttflSj- «1S tflojE^ "1"^: afl^ A j ^ 4= ^ 

5. iH^Jl, £ 14^ #^^.(24)sf *fll 31 Ei 7^ Dfl^(26)A>o]oil ^ 

2^ A^nVol ^ ^ O.^ ^s. njn ^a^l}. £ 13^ T£X| ^ ^ 

^ £71 ^^"(Vr), -8V^£« ^71-*}: ^-f°l31, £ 14*11 dfc^ 

£M ^(Vr), <i?itfl -5V ^J£l- ^7}*}: ^-f^t*. 

<82> WIS dlolEi 71 C-11o]E^7> ^3. ^ ^ 

<83> ^ofl^ ^ A}*J-o] ^fl^ O.J2. 7l7H 51 <H Sl^-M", H^T^r ^ ^ ^-fr 

^*Rr ^l^iH}, W>^3]*V ^AlS.^ Sfl^Sj^o]: ^Cf. ofl^- l;Ol ^ ^ 

^^•1 7l# ^1^1* 7>^1 7>^, CllolEi nfl^flS.^ 
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o]jl ( t-lHEi "fl*H #4 ^Brtr ^4 ^ 54* 

4. £1V, *j|2 ^H^l ^Itr i^HH *D 2 cflolE] ^ ofl^l^ ^2 

olJ=A}°Hl ^1 i£±r ^12 #^^4 ^ 43 #^3 4* 4 ^^1^ 

^5: $4* ^olcf. ufl-g-ofl M. TgT$$i\ ^0]!= ^AHlofl o^^H £ *} 

mji ^^ ^^^h ?]*m 7)^^ 4«n 3«h*j°> $4. 

<84> H |.<i}. ^-o], ^ofl c^> ^sj ^j-g. °l-8-*r£, *f44 

nflSLit) ^ ^» #^ r 7)] *>^^ *LZ)5_ #^ ^ 544. 44*1 "fl-S^ 4i44 33 
-£» ^ 544. ne^Ji ^efl4 tI^aIe^ til*]) ^oflA-] c-HojEi ^ Bfl^)S. A> 

^ 544. S&^r, -g- ^4 ^71 ^4 £4*4 ^Hf-Al#(retaining time)* 

^711 ^ ^ &7l nfl^l, ^Hfl<Hl «l«fl 45-^3 ^71 (refresh period)* ^Tfi ^ ^ 5£ 

JL, 4^ nils. El ^44 ^ i£f #^ ^ 544. 
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[^T 1 * 1] 

^£-*ll 71*; 

i&safl 7]*cH] ^€ NPN^ S^M^Ei; 

^•71 ^-Kr 5=^3 

-y-71 ^Hl «1-M. c-flciE^ "0" "1»<>1 7l^-sl^ 7^*11; 

^7l 7-1^1 sl- ^^slSL^- #7] 2^ M°lM5- ^yl 

3# ^^AS ^7>. 

2] 

*fl 1 %H1 Xil 6 !^, ^71 2*1^ #51^ ^71 ^^AVolofl #7}6\] o}^ E ^ 3 ol 

7>^tb *fll #^eVo] d1 ^al=l ^ s^io S ^ oil 2.51 ^7>. 
3] 

all 1 ^ Hi^r *fl 2 *M $X°]*\. ^71 2^ ^eflolSAVolofl ^ 

oil 31* &m 01 7>^*v ^12 M3-°l cl s^io S ^ ofl2ei i4. 

51^ iH^m ^ D 4°J 3* ^HJilS ^ "llS-el ^7>. 
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5] 

6] 

*fl 1 Sfe ^ 2 %H1 91°]*\, ^-f^H <*l7>£)if #^1^ ^ 

^ <£ ££fe « 0 ^1 ^ HH^ ^ofl ^^^V Al^> ^o> E^( trap )^- 

7] 
8] 

9] 

n^r ^-(Au) aj^-(Pt) H ^ ^Hm^r t^l^CAl) #3HlL 
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[3^* 10) 

*fl 3 #71 ol7}5l^ #<S-°m- <£ g:- yj. 

^ofl tiHEi T^afl ^Atb ^^^1 S^(trap)^" ^ 9l$= «1^*J 

[*J^# ID 

*fl 10 ^1 9l°]*\, #71 «1^^ -B-^^ ^51^ M-olM^ol = ^-(Si3N 4 ) £fe 
-^M^ #2m v (Al 2 0 3 )^l ^-1: *}^r *DS.Bl 

12] 

*f) 11 #°H #71 ^^7> #71 ^Sl€- M-olE^olcrtol ^o. ; £ ^ 

"S^It? feflolEoj ^ ^ PI12.S1 ^7>. 

[$^8" 13] 

^1 11 %H1 Sa°H, #7l ^^17> ^71 ^nl^- *}^<& # 
SlZL^ -g-(Au) SE-fer ^-g-(Pt) #B^olJl ( #7l 5L## t^l§u ^ (AI ) #3M 

[^T 1 * 14] 

*fl 1 %^1 sa«H>H , #71 5=^ §^zl, ^-71 tK^I >g-7l #efloiE S 
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[33 T 1 * 15] 

XI 2 %H1 5a«H>H, #71 #^ZL, #7l *j|l #71 7-1^1 £ #71 s. 

^ #3HSS oi^oi^i ^-^^o] #31 ^l^ # 7 1 alS dloiE-lsl 7l^H Af-g-Sl^ 

[^^8" 16] 

*fl 3 %H1 Sa«H>H, #71 £^ #SlZL, #7l |1 f #71 7-1 #71 |2 

^ #7l 3c#^ #eflolMS ol^ol^l ^r^°] #^1 ^1^- #7l wis eflolE^ 
71^-^1 A>-g-£l^ #*}7> Ei^«> ^ ^1^1 ^AS. <5>^r nflS.Sl i7> 

l^T 1 -* 17] 

XI 1 *cHl £M*1, #71 7-Wl^ ^-#^1 Wl^^ -^#^3. IRJilS 
*f|S.Bj ^7f. 

[3^* 18] 

hV5=31 71^-; 

#7l ti}£3l 7)^1 NPN^ s^^l^Ei; 

#71 E^fl^^Ei* g3E-I=- #71 tfVE^l 7lf #°fl <g#£M #71 Ei^^Ei 

si °j^o] ^#5]^ ^#°1 *§#€ f^Tjr ^<S^; 

#7l **fl #7l iii #^o)] aj^n}-; 

#71 ^^l ^#Sl5£^- #7l £<S^ #6)) ^#S)ol WIS cflolEi 

"0" SE^ 7]^-£|fe 71^-31; ^ 
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19] 

^1 18 SU 0 !^, ^-71 #7} J£*l^ ^eflo]EA>o]o]i ^4( e lectron)^l 

o]tl eU*8°1 7^*1 #^^ Vo l 3 ^-wl^ ^io S ^ ^s.^ ^7>. 
[Ht 1 * 20] 

*ll 18 %V HL^ ^1 19 ^1 ^%l^m ^7>£l^ ^°0-oli4 *i 

^2) <£ SE^r « 0 >%H1 4*3- 3HEi €-S.tb ^^^1 ^o> ^Vt- E^(trap)^- 

[^^"t 21] 

*(| 20 $1^^, ^"71 -fr^^r ^Sl^ M-°lS^ol^BV(Si 3 N 4 ) SL^r 

^lir ^^-(A1 2 0 3 ) < ?1 ^-i: ^ <5Rr *fl5Le] 4i^>. 
22] 

23] 

*ll 21 5^1, #7l ^%>^17> #71 #£|-^<y , ^-71 # 
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24] 

*H 19 *oHl 5&o^, M^vfr #el ^3^, p=§ #e} ^3^, *3e]^ 
[^T 1 * 25] 

«K£*fl 7l^r; ^71 o>£^] 7]#ofl NPN^ 2=^*1^; #7l S^l^E]* g 

£.-!=■ #7] tiV^^l 7l^r H^^M tf^l e^JxI^e^ 4iSL^ ^^o) ^#5}^ 

sem^o] ^o^; ^-71 ^.^^ afl-ffe #e|ZL; #7] ^ 

H H ]E cflo]B| "0" S^r "l"Ol 71^-51^ 7-1*^1; ^ 7i%>^<4 ^ 

#7] 7] 2:7] Sj-*Kr m * 

^■71 7-1 ^ 1- 3} (charging)^ #7l *|U-*H «lm 3Hb1 "0" SE^ "1"* 7l 
^■«Hr ^12 #7)1* S^rRr ^^SL5L z>}±r ollS. el H]M c-flolE-l 7l^- ^ . 

26] 

*fl 25 -%H1 5^*1, ^71 ^ 1 #7^ ^7} T^l* forming) *H # 7 | 7-^ 

^ ^Ol^ T^Tflol ^o. ^ o_^_ ^ nflH.^ ^7\°\ tilE C-flo]Ei 71^- 

27] 

^1 26 %M1 &o^-L ^-71 S^fl^^E^ ^efloi cg^^ jctg ^1 -y- (forming voltage) 
# ^l7H>fe ^-g- ^£-3. *}±r ^11 2- el 4i7>Sl «1H c^olEl 71^- w o >^. 
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28] 

A] 25 %H1 9X°]^\, #71 S ^^^Ei# ^(ON)' #BflS. -B-^l^>Jl, ^-7] e^£^|^ 
^^■(Vb/2)^: <?l7H>^ ^7] x\?Q-zl}d\) h]e c-flo]Ei "0" 5E^ "1"^- 7l^-s>^ °- 
29] 

*ll 28 *M HjE t-flolEi "0" 5E^r "1"* 71^*1 -f , ^7l S^l^l^Ei 

1- -$.H(0FF)X|^ ^-71 ti]E cflolE^ ^^-Al ^(retaining time)* ^Tfl ?}-g; 
^ *llS.e) «1 S c-flolEl 71^- 

30] 

tiK£*fl 7l^; #7l 7l^oil tg^Q NPN^ S^fl^l^El; #7l M31*li£l» ^ 

^"71 H>£^1 71^- <#o\] ^^§S\cy\ °X$\, ^7) H^l^E^ ^^.i <g o] ±.^5)^ 
^^*°1 ^£ ^71 ^«]#* *fl-f^r £^ #Ei^-: A oM 

H ^Hl t>lS "0" 5&^r "1"°1 71^-5)^ 7-Hl-*)l; ^ ^-7] 

s\sm #7) A oHl ^£ 51^ #eflolSl- ^wl^Kr «1M 

rflolE-1 71^- 

^-71 7i* 0 V^# 3,7)3^^. ^11 #7)1; ^ 

^"71 ^^Ml^l 7-1 isj-g- ^ ^-7] 7-^H tilE tJMEl »0» "1"* 71^-^ 

^12 #7111- X^h^ *Kr ^1SE) ^7}ol ti]H t-fl o] E-] 7}^ . 
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31] 

*H 30 %H1 Sl^H, #7] m ^Tjlfe #7l a^J (forming)^ #7] 

*H3 ^d££t ^°l^r 7 A^r ^ o.S ^}tt ^5.3 tile cflolEi 7]* 

32] 

31 ^-71 E^ui^E]^ T= e flo] dg^^j £D j ^(forming voltage) 
33] 

^ 30 %H1 &<>H, #7l *13MI# (discharge)^?} <#7] 7\^^]$] £ 

°lxr 53* ^3-2.3. *>fe p|| ^7}9] W]E cflo]Ei 71^-^. 
34] 

*1 ^7l I^l^f ^r(ON) #*fl£ *><^ ^71 7\^)2\ *\ ^ 3* 

[3^8- 35] 

*fl 30 %H1 5ti<H>H , ^71 e^^i^e]* ^(0N) ^"Efls. *}JI #7] £^ l-efl^e 
afl i^^l ^(Vs)* ^7H>^ -^-71 7-^1^ ^o]^ *Kr 
Si ^7>5l B)E DflojE] 7 ]S. ^ . 
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36] 

*fl 30 %M1 $a°H, #7l *11M|fe «1^^ -B-^^S.^, ^51^ q-o]EE]-olcn| 

37] 

*fl 36 #7l *HMfl7> #7l ^Sl^ i^o] E^oliELHV^ ^-f , #7l M^l^ 

Eil- ^r(ON) #EflS S>JL, #7l E^^l^E^ H.eflo] <3 <^ ofl «1 S^o] ^(Vb)^ l&tfl 
3^ 9l7\n^, #7l JE^ ^eflolHofl^ #eflo]E ^^-(Vb/2)^: #7l 

Tl^^ll^ 3* ^JlS §m "flasl 4i7}o} y]E 71^- 

38] 

^11 36 -%H1 $1°]*}, #71 T^j-^ #7j ^ol^- ^S^o] ^0. t H^^^Bl 
# £r(0N) #BflS §>JI, #7l S^xl^Sl B.Z]}°1 °§<*\o]] tilE5}o] ^(Vb)^ 3.7l7l- 
4^ «?l7l-^ ( #71 E^ ^iM^lfe- #3HS ^Wb/2)^: ^7^^ 

7>i^]^ ^Ol^ ^lOS ^1S.B1 ^7>^ H]E tiHE-1 71^- «^ . 

39] 

wV£*ll 7l^r; #7l ^KE^l 71^-ofl NPN^ S^l^; #7l S€*l^Ei-& ^ 

-E^- #7l «>£^1 71^- #ofl <§#£H #71 S^l^E^ ±SL^ <$<*\°] t#5L]^r 

^-fr°l *8#^ ^^5V; #71 ^Uj-g-i- *fl-f ^ 5L*1# #Eizi; #7l #5-1 

OL #ofl ^#£M til^ cflolE^ "0" 5&^r 7l^£l<^ 5^X7 ^ #71 Tl^l^l- 

^#5l£^- #7l #ofl £ ^ S. eflo ]Sl- ^l^Rr ^12. el ^7>o)l 

71^-^ HIS ^}o)B\ il7l ^ofl $1°]*], 
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